A new class of alkylated chalcones and �avanones was synthesised and screened for antituberculosis, antixoidant, and cytotoxic activities. e desired compounds were synthesised using methyl substituted 2-hydroxyacetophenone as a key intermediate. e acetophenone derivative having methyl substitution was prepared in turn from methtylated phloroglucinol by formylation (by Vilsmeier-Haack reaction), followed by reduction with Wolf-Kishnner approach, and �nally acetylation was involved. Among 17 compounds, compound 5 and compound 4a inhibited M. tuberculosis at minimum inhibitory concentration (MIC) in the range between 25 g/mL and 50 g/mL. e remaining other 15 compounds also potently inhibited M. tuberculosis at MIC in range between 50 g/mL and 100 g/mL. Some of these compounds also showed moderate antioxidant and cytotoxic activities.
Introduction
A survey of the literature revealed that many �avonoids bene�t human health [1] . Among these large class of compounds some of the alkylated �avonoids isolated from plants also act as antimalarial [2] , antioxidant [3] , anticancer [4] [5] [6] , anti-in�ammatory [7] , and antimicrobial agents [8] like unsubstituted �avonoids. Recently antitubercular chromones and �avonoids [9] having methyl substitution were isolated from Pisonia aculeate, which belongs to Nyctaginaceae family. Among these the titled compound pisonivanone was reported as a potent antituberculosis compound (MIC = 12.5 g/mL). So in order to develop the activity pro�le of the methyl substituted �avonoids, an attempt was made to synthesi�e pisonivanone for the �rst time and other new chalcones and �avanones. ese synthesi�ed compounds were screened for some biological activities like antioxidant, cytotoxic, and antituberculosis. e scheme for the synthesis of Pisonivanone and other analogs was given below (Scheme 1).
2-Hydroxy-3-methyl-4,6-dimethoxy acetophenone (1) was synthesised in different ways [10] . In the present work, we aimed to synthesise the key intermediate acetophenone (1) from phloroglucinol using regular conventional methods like methylation [11] , formylation [12] , Wolf-Kishner reduction, and acetylation [12] with better yields (Scheme 2). All the intermediates were con�rmed by comparing the spectral data and melting points with the literature.
Chalcones are versatile molecules and intermediates for synthesis of different heterocyclic compounds [13] . Chalcones have been synthesised in different ways [14, 15] . e chalcones (3a-h) were synthesised by Claisen-Schmidt reaction. In this reaction, condensation was between acetophenone (1) and substituted aromatic aldehydes (2a-h) in the presence of aqueous KOH and ethanol at room temperature.
Flavanones (Compound 4a-h) were prepared on cyclisation of chalcones (Compounds 3a-h, resp.) in the presence of alcoholic H 2 SO 4 . Initially, chalcones were dissolved in alcoholic H 2 SO 4 and re�uxed at 60 ○ C for 24 hrs. Aer cooling, alcohol was removed under vacuum. When ice cold water added to the reaction, mass pale reddish colour solids were separated. ese solids were extracted with ethyl acetate. is ethyl acetate layer dried over sodium sulphate. is ethyl 2 Journal of Chemistry acetate layer was concentrated and washed with diethyl ether to remove adherent chalcone. Finally, the targeted compound 5 (pisonivanone) was synthised from Compound 4a on demethylation. Pyridinium hydrochloride was added to Compound 4a, at inert conditions in 1 : 10 ratio and re�uxed for 1 hour at 200 ○ C. en reaction mixture poured in ice cold water and extracted with ethyl acetate. is ethyl acetate layer dried over sodium sulphate and on column chromatography with ethyl acetate, and hexane pure pisonivanone was separated (yellow crystalline solid, yield 55%) (see Scheme 3).
Discussions
Based on the literature, all these synthesised Compounds 3a-h, 4a-h, Compound-5 (pisonivanone) were screened for their biological activities like antitubercular, antioxidant, and cytotoxicity. All these methyl substituted �avonoids were showed potent antitubercular activity against M. tuberculosis strain (H37Rv). Possibly the C-8 methyl group in basic skeleton of the molecules plays an important role in the antimycobacterial activity. Among 17 compounds Compound 5 showed minimum inhibitory concentration (MIC) at 25 g/mL and Compound 4a inhibited M. tuberculosis at minimum inhibitory concentration (MIC) ≥ 50 g/mL. e remaining other 15 compounds also potently inhibited M. tuberculosis at MIC in range between 50 g/mL and 100 g/mL. ese results suggest that the methyl substituted �avonoids may consider as potent antituberculosis agents, and there is a scope to improve the activity further by preparing different possible analogs. e results given in Tables 2  and 3 
Synthesis of 2-Hydroxy-3-methyl-4,6-dimethoxy Acetophenone (1).
A solution of 3-methyl-2,4,6 Trimethoxy phloroglucinol (55 g, 0.302 mole) in absolute ether (450 mL) is added to a cold solution of anhydrous aluminum chloride (86.39 g, 0.64 mole, 2.2 eq) in absolute ether (100 mL). e cooled (0-5 ○ C) and stirred solution is treated with acetyl chloride (25.21 mL, 0.319 mole, 1.2 eq), added dropwise during 1 hr. e mixture is stirred for 4 hr more. e whole reaction is done under anhydrous condition. e mixture is le overnight at room temperature and treated in cold with crushed ice. It is acidi�ed with 5 N HCl and extracted with ethyl acetate. is ethyl acetate layer dried over sodium sulphate and concentrated. (% of yield 85, light green color crystals, M.P-90-92 ○ C.)
General Method for Synthesis of Chalcones (Compound 3a-h).
To a solution of acetophenone (0.5 g, 0.00238 mole) and substituted benzaldehydes (2a-h) (1 eq) in ethanol (10 mL) is added aqueous potassium hydroxide (0.599 g, 4.5 eq in 0.5 mL water). e mixture is stirred at room temperature for 24 h. To this ice cold water added and separated solid was �ltered. e separated solid was dissolved in ethyl acetate, died over sodium sulphate, and concentrated under vacuum. 
General Method for Synthesis of Flavanones (Compound 4a-h).
To the previously obtained chalcones (3a-h) (0.2 g) was re�u�ed in alcoholic sulphuric acid (10%, 10 mL) for 24 h. e alcohol was distilled off in vacuo and the residue is diluted with water. e separated product was dissolved bacterium tuberculosis in LJ medium by using convention method [16] as follows. Drug Free media (Lowenstein Jensen media) base was prepared according to manufacturer's instructions (HiMedia, Merck). e culture media was prepared by weighing 18.65 grams of the LJ medium base and dissolved in 300 mL of distilled water. Six mL glycerol (reagent grade) was added. e solution was autoclaved at 121 ○ C for 30 minutes and cooled. 500 mL of homogenized whole egg was added and mixed. en 6-8 mL of the medium was dispensed into a 28 × 110 mm screw capped Mac Cartney culture tubes (Universal containers). ese culture tubes were inspissated at 85 ○ C for 55 minutes. For sterility check, prepared culture media were incubated at 37 ○ C for 48 hours and were kept in the refrigerator for storage when no bacterial contaminants were detected. All tubes were tightly capped to prevent evaporation during storage.
Drug containing media was also prepared as above. Drug containing media was prepared as given in Table 1 . 
Drug Susceptibility Test. MTB isolate (preferably H37
Rv) were tested for drug susceptibility using the absolute concentration method on egg-based LJ medium, using a standardized inoculums (4 mg/4 mL) grown on drug free media along with media containing graded concentrations of the drug(s). All the test cultures are kept incubator at 37 ○ C for 4-6 weeks.
e susceptibility test of antitubercular drugs was examined using �ve concentrations of Compounds 3a-h, 4a-h, and 5 (12.5, 25, 50, 100, and 200 mg/L).
